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TITLE 

An article having a surface showing adhesive properties. 

BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention retates to pressure sensitive adhesive compositions suit- 
able for various medical applications and especially suitable for use for adhesion 
to the skin, in particular in the field of wound care or ostomy care. More specifi- 
cally, this invention relates to adhesive compositions comprising a rubbery elas- 

1 0 tomeric base and optionally one or more water soluble or water sweliable hydro- 
colloids dispersed therein, a method of grading the adhesive properties of an arti- 
cle having a surface showing adhesive properties the use of such adhesive com- 
posftions for the preparation of an article such as a continence care device, a 
wound dressing, breast prostheses or an adhesive wafer for an ostomy appli- 

1 5 ance, and to continence care devices, wound dressings, breast prostheses and 
ostomy appliances comprising such adhesive composition. 

Pressure sensitive adhesives intended for medical use and in particular for adhe- 
sion to the skin of human beings must meet much more complex and varying 

20 conditions as compared to adhesives which are intended to be used on well- 
defined surfaces. This is to be ascribed inter alia to the variability of the surface 
structure and the surface film of the skin. The variation reflects inter aha age and 
races but also influence from the local climate is vital for the behaviour of the 
skin. Furthermore, there may be specific requirements to adhesives to be used 

25 for certain applications relating to use by human beings having diseases or 
handicaps. For instance, adhesives used for carrying ostomy bags or used for 
treatment of a skin ulcer will be affected not only by the normal variations and 
differences of the skin but also by the secretions from the stoma or from the 
wound. Thus, there is a need of an option of a local and individual grading of the 

30 adhesive properties of an adhesive to obtain a better and more reliable perform- 
ance. 
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Various skin adhesive agents are used today for the above-mentioned purposes. 



5 2. Description of the Related Art 

It is known to provide adhesive surfaces with discrete areas comprising a further 
component Thus, US patent No. 4,711,781 to Nick et a!, discloses a medicinal 
self-adhesive plaster which comprises a continuous adhesive coating on one sur- 
face of a carrier web, a plurality of non-permeable, separating film elements 
10 spaced from each other on the surface of the adhesive coating and a plurality of 
active ingredjent elements containing a medication, each disposed on the surface 
of one of the separating film elements whereby the medicated active ingredient is 
isolated from the adhesive composition. 

1 5 Furthermore. WO 99/38929 discloses an article having a surface showing adhe- 
sive properties and a cover layer for protecting the adhesive surface wherein a 
further component, located in indentations in the surface of the cover layer facing 
the adhesive surface without being in direct contact with the adhesive surface 
enables a grading of the adhesive properties of the article. 

20 

A very widespread embodiment of skin adhesive agents comprises a self- 
adhesive elastomeric matrix, in which water-absorbing, swelling particles, the so- 
called hydrocolioids, are dispersed, 

25 It has been proposed to provide adhesive products having a surface showing ad- 
hesive properties and wherein parts of the surface show different properties by 
incorporating a second component as a part of the surface. 

Thus, WO 89/05619 discloses an adhesive, fiat skin barrier product comprising a 
30 plurality of alternating zones of material of at least two different types, in which at 
least one type of at least one type of zone consists of a skin-friendly seif- 
adhesive material* the zones of material extending substantially in a parallel 
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manner through the entire thickness of the product in a direction intersecting its 
flat surfaces. 

Furthermore, WO 94/15562 discloses an adhesive, flat skin plafe product for use 
5 as a semi-manufacture in the production of dressings, skin and wound care de- 
vices, fastening means for cit essinga, ostomy equipment, breast prostheses, 
wound drains and catheters for incontinence equipment, in particular for men, 
and for use in electrodes for application to the skin, the said skin plate product 
having an area being delimited by the periphery of the product, a first surface and 

10 a second surface being essentially parallel, and a thickness defined as the dis- 
tance between the two surfaces measured in a direction being perpendicular to 
the surfaces, and the said skin pfate product consisting of two or more essentially 
not mixed material units, at least two material units being of different material, of 
which at least one material unit is a skin friendly self-adhesive material, in which 

15 a first material unit extends throughout the area of the entire product, this material 
unit further constituting at least a portion of the first surface and the second sur- 
face respectively, and the additional material unit or units constituting the other 
portion of the first and the second surface, respectively, and extending at least 
somewhat into the thickness of the product in a direction which intersects the first 

20 or second surface of the product. 

Preparation of such adhesive products having a surface Showing adhesive prop- 
erties and wherein parts of the surface show different properties by incorporating 
a second component as a part of the surface requires rather complicated and 
25 partly laborious production measures. Furthermore, the different components of- 
ten have distinctly different rheological properties, which may cause both proc- 
essing problems and mechanical stressing of the skin during use of the adhesive 
product 

30 it is an object of the present invention (s to overcome the problems related to the 
complex demands related to effectively control the properties of a pressure sensi- 
tive adhesive by providing an adhesive element wherein the properties of the 
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pressure sensitive adhesive are controlled without incorporating a second com- 
ponent in the adhesive element. 

SUMMARY OF THE INVENTION 

5 

It is an object of the invention to provide an adhesive element having an adhesive 
surface showing adhesive properties for adhering to a substrate wherein at least 
a part of the surface has been treated, resulting in alteration of the surface prop- 
erties of the heat treated part of the surface. By the heat treatment it is possible 
1 0 to provide an adhesive surface having parts showing different colour, water ab- 
sorption properties, and/or adhesive properties. 

A first aspect of the present invention relates to an adhesive element comprising 
an adhesive layer, the adhesive layer comprising at least a first zone having a 

1 5 first surface associated with a first set of surface properties and at least one sec- 
ond zone having a second surface constituting at least a part of the adhesive sur- 
face of the adhesive element, the second surface being associated with a second 
set of surface properties differing from the first set of surface properties, wherein 
material as present in the second surface is obtainable by a heat treatment of 

20 material in the first surface, said material comprising a pressure sensitive adhe- 
sive composition. 

A second aspect of the invention relates to a method of producing such an adhe- 
sive element. 

25 

Brief Description of the Drawings 

The invention Is disclosed more in detail with reference to the drawings in which 
Fig 1 shows a first embodiment of the adhesive element according to the inven- 
tion, seen from the side intended for a skin surface. 
3D Fig 1b shows a section along the line A'-A 1 of the adhesive element shown in Fig 

1. 
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Fig 2 shows a second embodiment of the adhesive element according to the In- 
vention, seen from the side intended for a skin surface. 
Fig 2b shows a section along the line B'-B' of the adhesive element shown in Fig 
2. 

5 Fig 3 shows a third embodiment of the adhesive element according to the inven- 
tion, seen trom the side Intended foi a sKin surface. 

Fig 4 shows a forth embodiment of the adhesive element according to the inven- 
tion, seen from the side intended for a skin surface. 

1 0 Detailed Description of the Present Invention 

A first aspect of the present invention relates to an adhesive element comprising 
an adhesive layer, the adhesive layer comprising at least a first zone having a 
first surface associated with a first set of surface properties and at least one sec- 

1 5 ond zone having a second surface constituting at least a part of the adhesive sur- 
face of the adhesive element, the second surface being associated with a second 
set of surface properties differing from the first set of surface properties, wherein 
material as present in the second surface is obtainable by a heat treatment of 
material In the first surface, said material comprising a pressure sensitive adhe- 

20 sive composition. 

The heat treatment may comprise the steps of: 

• providing an adhesive element comprising an adhesive layer , 

• selecting a heat source, 

25 • locating the adhesive layer and the heat source in a relationship enabling 
a heat treatment of the second surface of the adhesive layer, and 

• heat treating the second surface with the selected heat source for a suffi- 
cient time for obtaining the second set of properties. 

30 An adhesive element according to the invention may thus be obtained by a heat 
treatment of at least a part of the surface of an adhesive layer, the heat treated 
material comprising at least a pressure sensitive adhesive composition. The ma- 
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teriaf of the first zone may thus not have been subjected to a heat treatment, 
whereas the material in the second zone has been subjected to a heat treatment, 
or even the material of the first zone may have been subjected to a heat treat- 
ment, whereas the material in the second zone has been subjected to a more 
5 intense heat treatment, such that material similar to the material of the second 
zone may be obtained by further heat treatment of the material in the first zona. 

Material as present in the second surface may be obtained by a heat treatment of 
material in the first surface in the sense that the material of the second surface is 
1 0 chemically and structurally similar to material obtained by heat treatment of mate- 
rial in the first zone. Thus, no essential difference may be revealed by e.g. 
chemical analysis and inspection of the surface by means of electron microscopy. 

The heat treatment may change the material chemically and structurally due to 
1 5 heat induced processes such as homogenlsation or phase separation, changes 
in the length and/or conformation of polymer chains, surface roughening, foaming 
or loss of water. However, except for heat induced alterations by heat treatment, 
the material of the first zone and the second zone is the same. 

20 Preferabty the heat treatment should modify surface properties of the adhesive 
layer such as the temporal profile of water absorption into the adhesive layer f 
peel adhesion, tack, etc. The surface properties may be enhanced or reduced by 
the heat treatment 

25 The heat treatment may affect the material of the entire adhesive layer. Typically 
the modified material extends only to a depth constituting a minor part of the en- 
tire thickness of the adhesive layer. The modified material may e.g. extend to a 
depth of 1-1 00 jam, such as 50^m. 

30 The adhesive layer has an adhesive surface adapted to be exposed to the envi- 
ronment, e.g. to be connected to exterior objects such as skin. The adhesive sur- 
face may be topologies lly coherent or it may consist of a number of surface parts. 
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In the latter case, the first zone and the second zone may be present on the 
same surface part or on different surface parts of the adhesive layer. For some 
important applications the adhesive layer is topological coherent in the shape of a 
flat plate-like element. 

5 

The pressure sensitive adhesive composition comprises at loast one adhesive 
component. The pressure sensitive adhesive composition may further comprise 
inclusions of non-adhesive components. The non-adhesive components are typi- 
cally evenly distributed in a matrix constituted by the adhesive component, but 

1 0 may also be un-evenly distributed, such that the concentration of the non- 
adhesive component varies with depth in the adhesive layer La varies as a func- 
tion of the distance to the surface of the adhesive layer and/or the concentration 
of the non-adhesive component varies laterally i.e. varies as a function of position 
in a layer parallel to the surface of the adhesive layer. In one embodiment of the 

1 5 invention the pressure sensitive adhesive composition comprises a water- 
absorbing component, such as hydrocolloids. Pharmaceuticaily active agents is 
another example of non-adhesive components, which may for some applications 
be included in the pressure sensitive adhesive composition. The adhesive layer 
may comprise elements of more than one pressure sensitive adhesive composi- 

20 tion and even elements of a non-adhesive composition. Different elements may 
be mixed to form a pattern on the surface of the adhesive element. 

The first zone and the second zone have dimensions such that the scale of spa- 
tial variations of the material within the zone or the surface of the zone is small 
25 compared to dimensions of the zone or the surface of the zone. Such variations 
may be due to random fluctuations in the material, surface roughness, mixing of 
two compositions or spatial variations of a heat treatment of the material. 

The surface of the second zone constitutes at least a part of the adhesive surface 
30 of the adhesive layer, i.e. a part of the boundary of the second zone coincide with 
at least a part of the adhesive surface of the adhesive layer. 
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The first zone may be within the adhesive layer, such that the first surface is be- 
low the adhesive surface of the adhesive layer This may be the case for an em- 
bodiment of the invention wherein the second surface constitutes the entire ad- 
' hesive surface. An adhesive element according to this embodiment of the inven- 
5 tion may be obtained by a heat treatment of the entire surface of the adhesive 
layer. When the first surface Is below lh« adhesive surface of the adhesive layer, 
the surface properties associated with the first surface are the properties related 
to the exposed surface, i.e. the properties that may be measured after the first 
surface is exposed and possibly allowed to relax. 

10 

in a preferred embodiment of the invention the first surface constitutes a part of 
the adhesive surface of the adhesive element Thus in this embodiment of the 
invention the first surface and the second surface each constitutes a part of the 
adhesive surface of the adhesive layer. According to this embodiment of the in- 
1 5 vention. an adhesive element is provided comprising an adhesive layer, with 
properties varying over the surface of the adhesive layer. 

In a further embodiment of the invention, the first surface and the second surface 
form a pattern on the adhesive surface. The first surface and the second surface 

20 may both be topological^ coherent. The first surface and the second surface may 
be tangled to form a pattern such as a spiral. In another embodiment of the in- 
vention the first surface and/or the second surface are not topological^ coherent 
but comprises a plurality of topological^ coherent sub-surfaces. The first surface 
and the second surface may then e.g. form a pattern such as a repetition of geo- 

25 metric figures. 

The adhesive layer may comprise a transition zone wherein the first set of sur- 
face properties changes continuously to the second set of surface properties as a 
function of position. A transitional zone may be obtained by the spatially control- 
30 ling of ths heat Input received by the adhesive layer. A transitional zone may also 
arise due to diffusion of heat in the material and imperfect focusing of the heat 
source. Thus, a first zone with a first set of surface properties and a second zone 
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with a second set of surface properties, may be separated by a transition zone, 
wherein the first set of surface properties changes continuously to the second set 
of surface properties as a function of position. 

The set of surface properties comprises at least one surface property. The set of 
surface properties may comprise at leasi one functions) property, such as the 
temporal profile of water absorption into the adhesive layer, pee! adhesion, tack, 
etc. The set of surface properties may also comprise a visual property, such as 
colour, transparency or opacity, or reflection of visible light. 



in one embodiment of the Invention the set of surface properties comprises the 
temporal profile of water absorption into the adhesive layer. The temporal profile 
of water absorption into the adhesive (ayer may be changed by the heat treat- 
ment such that at least initially more water is absorbed into the second zone than 
1 5 into the first zone. In one embodiment of the invention the initial water absorption 
increases as a result of the heat treatment. The temporal profile of water absorp- 
tion may comprise time intervals wherein the water absorption into the second 
zone is lower than the water absorption into the first zone, e.g. an initial decrease 
of water absorption may after a short while be followed by a more extensive in- 
20 crease of water absorption. The temporal profile of water absorption into the ad- 
hesive layer is a particularly relevant property when the adhesive element is in- 
tended for application to skin and comprises a water-absorbing component such 
as hydrocolloids. 

25 In one embodiment of the invention the set of surface properties comprises an 
adhesive property, such as peel adhesion or tack. It is often advantageous to 
provide an adhesive element with an adhesive surface of varying adhesive prop- 
erties, e.g. stronger peei adhesion may be required at the edges of the adhesive 
surface layer, whereas weaker peel adhesion are sufficient in areas far from 

30 edges, and may be desirable e.g. due to a less traumatic removal of the adhesive 
element in medical applications. In a further embodiment of the invention the ad- 
hesive properties of the second surface are reduced compared to the first sur- 
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face. For example the heat treatment may result in the peel adhesion being re- 
duced in the second surface relative to the first surface. 

In one embodiment of the invention the set of surface properties comprises a 
5 property affecting the visual appearance of the adhesive layer. The visual ap- 
pearance ot the adhesive layer may be affected by properties such ae colour, 
transparency, opacity and surface roughness. When a property affecting the vis- 
ual appearance of the adhesive layer is changed by a heat treatment it may be 
possible to print information on the adhesive layer concerning the use of the ad- 
1 0 hesive element. Thus at least a part of the first surface or the second surface 
may be in the shape of letters or contours containing information concerning the 
use of the adhesive element. The information may contain statements as to the 
orientation of the adhesive element and the method of application. If for example 
the adhesive element is comprised in an ostomy body side member the informa- 
1 5 tion may further contain marked up lines for cutting holes of various diamBters to 
suit individual stomas. 

In one embodiment of the invention the set of surface properties comprises at 
least two different surface properties. The surface properties are different In that 

20 they are not inherently linked such that the value of one property may be derived 
from the value of the other property alone. The change of a functional property 
may e.g. be accompanied by the change of a visual property. However, also two 
functional surface properties may differ in the two zones. The two properties may 
e.g. be the temporal profile of water absorption into the adhesive layer and an 

25 adhesive property or a visual property. 

In one embodiment of the invention the adhesive layer is adapted for releasable 
adhesion to skin. Thus the pressure sensitive adhesive composition constituting 
the adhesive layer shoutd be adapted to adhere to skin and subsequently to be 
30 removed from the skin without causing unacceptable trauma. 
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The pressure sensitive adhesive composition may be a skin friendly pressure 
sensitive adhesive composition, in particular an adhesive element according to 
the invention may be produced from standard materials normally used for prepa- 
ration of disposable ostomy and wound and incontinence devices. 

5 

In one embodiment of the invention the pressure sensitive adhesive composition 
comprises an adhesive part and an absorbing part. In a further embodiment of 
the invention, the absorbing part of the pressure sensitive adhesive composition 
comprises hydrocolloid particles. Such hydrocolloid particles are suitably naturally 

1 0 occurring hydrocolloids such as guar gum, locust bean gum, pectin, alginates, 
gelatine, xanthan or karaya gum, semisynthetic hydrocolloids such as cellulose 
derivatives, e.g. salts of carboxymethylcellulose, methylcellulose and hy- 
droxypropylmethylcellulose, sodium starch glycollate and synthetic hydrocolloids 
such as polyvinyl pyrrolidone, polyvinyl alcohol, polyethylene glycol or certain 

1 5 pojyaoryiates. The hydrocolloid particles may even be microcolloids such as de- 
scribed in WO 02/068087, 

An adhesive element according to the invention may be suitable for use as a 
semi-manufacture in the production of a medical device, such as dressings, skin- 
20 and wound-care devices, fastening means for dressings, ostomy equipment, 

wound drains, catheters and similar applications. The adhesive element may thus 
typically be in the shape of a self-adhesive, flexible, flat skin plate product. In one 
embodiment of the invention the adhesive element is adapted to form part of an 
ostomy body side member or a wound care dressing. 

25 

in one embodiment of the invention, the heat treatment comprises irradiation of 
the surface of the adhesive layer with an infrared laser. The heat treatment may 
also comprise irradiation of the surface of the adhesive layer with a polychromatic 
lamp. Furthermore the heat treatment may comprise contact heating or convec- 
30 tion heating of the adhesive layer. 
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A second aspect of the invention relates to a method of producing an adhesive 
element comprising an adhesive layer, the adhesive layer comprising at least a 
first zone having a first surface associated with a first set of surface properties 
and at least one second zone having a second surface constituting at least a part 
5 of the adhesive surface of the adhesive element, the second surface being asso- 
ciated with a second set of surface properties differing from the first set of surface 
properties, wherein material as present in the second surface is obtainable by a 
heal treatment of material in the first surface, said material comprising a pressure 
sensitive adhesive composition, said method comprising the steps of: 
10 • providing an adhesive element comprising an adhesive layer , 

* selecting a heat source, 

# locating the adhesive layer and the heat source in a relationship enabling 
• a heat treatment of the second surface of the adhesive layer, and 

- heat treating the second surface with the selected heat source for a suffi- 
' 1 5 cient time for obtaining the second set of properties. 



in one embodiment of the invention, the heat treatment comprises contact heat- 
ing or convection heating of the second surface. The adhesive layer may e.g. be 
heated in an oven. The temperature should be sufficiently high to modify a set of 

20 properties, however the temperature should not be so high that the adhesive 

layer is destroyed. The heat treatment may also comprise heating by presenting 
the second surface to a warm object, using the principles of a flat iron or branding 
iron. The warm object could contact the second surface of the adhesive layer, 
however due to the adhesive properties of the adhesive surface, it may be practi- 

25 cal to separate the warm object from the adhesive layer, e.g. by a fluoropolymer 
liner or a small air gap. 

In one embodiment of the invention, the heat treatment comprises irradiation of 
the second surface with electromagnetic radiation. The second surface may be 
30 irradiated with electromagnetic radiation of a wavelength ranging from 400nm 
and up, such as in the infrared range of 750 - 1 1 .000 nm. Heat treatment by 
means of irradiation has the advantage that the heat treatment may be restricted 
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to affect the surface of the adhesive layer without heating the entire adhesive 
element. By Irradiation the heat treatment may further be directed to certain parts 
of the surface of the adhesive layer, whereas other parts of the surface of the ad- 
hesive layer may be left untreated. 

5 

in a further embodiment of the invention, the heat treatment comprises irradiation 
of the second surface with electromagnetic radiation in the infrared range. The 
second surface may e.g. be irradiated with an infrared laser. The irradiation may 
e.g. be performed using a conventional continuous or pulsed COjHaser or 

1 0 Nd: YAG laser, or a conventional diode laser. The energy density sufficient for 
changing a set of surface properties of the adhesive layer is dependent on the 
absorption at the given wavelength. A typical wavelength for a COa-laser is 
10600nm, whereas for a diode or Nd:YAG laser a typical wavelength lies in the 
range of 800-1 100nm. Thus for a CO r laser the energy density may suitable be in 

1 5 the range of 0. 1 - 1 00 J/cm 2 , such as in the range of 1 - 1 0 J/cm 2 . For a diode or 
Nd:YAG laser the energy density may be in the range of 1 - 5000 J/cm 2 , such as 
in the range of 10 - 500 J/cm 2 . For some applications it is advantageous to add a 
component to the material that increases the absorption of the laser light. 

20 The effect of a continuous CO a -laser may e.g. be in the range of 1 2-35 W and a 
suitable heat treatment may e.g. be obtained by radiation with a beam of diame- 
ter 0,1-0.5 mm being moved relative to the surface with a speed of 2000-6000 
mm/s. For a diode laser the effect may typically be in the range of 50 - 500 W and 
a suitable heat treatment may e.g. be obtained with a beam diameter of 1-5 mm 

25 and a velocity of 1 00 - 2000 mm/s. 

Alternatively the heat treatment may comprise irradiation with a polychromatic 
lamp. In this case the peak intensity may also occur at a wavelength in the infra- 
red range. 

30 

In one embodiment of the invention the heat treatment Is performed using a mask 
for protecting parts of the surface to be less treated or remain un-treated, said 
mask covering a part of the surface of the adhesive layer. The mask should be 
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made of a material protecting the material covered by the mask from the heat 
treatment, such that the effect of the heat treatment fs reduced or even absent in 
parts of the adhesive layer which were covered by the mask during the heat treat- 
ment (e.g. first zone) as compared to parts which were not covered by the mask 
5 (e.g. second zone). 

Jn one embodiment of the invention the heat treatment is performed progressively 
such that the heat treatment of a first portion of the second zone of the adhesive 
layer is delayed compared to the heat treatment of second portion of the second 

1 0 zone of the adhesive layer. Thus the heat treatment may advance over the sur- 
face of the adhesive element. In particular the heat treatment may comprise writ- 
ing a pattern on the adhesive surface using an \nfrared laser equipped with suit- 
able optics such as galvanometer-scanner mirrors. This is appealing in that the 
pattern may easily be changed from one product to the next by reprogramming of 

15 the laser. 

In one embodiment of the invention the heat treatment Is performed e.g, by radia- 
tion with a laser through a semi-transparent finer in contact with the adhesive 
layer. Such a protective cover or release liner may for instance be a siliconized 

20 polymer liner. Performing a laser heat treatment through a semi-transparent liner 
may be advantageous for some applications, as this permits the heat treatment to 
be carried out at a late stage of the production of the adhesive element or even at 
a late stage of the production of a product incorporating the adhesive element 
Thus, it is possible to obtain a variety of products from a common base product 

25 by modifying the properties of the base product by a heat treatment. 

Description of the preferred Embodiments 

The invention is now explained more in detail with reference to the drawings 
30 showing preferred embodiments of the invention. 
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Fig 1 shows an adhesive element in the shape of a flat plate-like element The 
adhesive surface 4 comprise a first surface 1 and a second surface 2. The first 
surface is topological^ coherent whereas the second surface is topological^/ in- 
coherent. The second surface and the first surface form a pattern in the shape of 
5 dots on the adhesive surface 4. A set of surface properties is different for the first 
surface and the second surface. Fig 1b shows the cross section A'-A' of the ad- 
hesive element. A first zone 1 1 comprises the first surface 1 and a second zone 
22 comprises the second surface 2. 

10 Fig 2 shows an adhesive element in the shape of a flat plate-like element for the 
manufacture of an ostomy body side member. The adhesive element has a hole 
3 for receiving the stoma of the patient Furthermore the adhesive surface 4 
comprise a first surface 1 and a second surface 2. The first surface and the sec- 
ond surface are both topological incoherent and form a pattern in the shape of 

1 5 rings on the adhesive surface 4. A set of surface properties is different for the first 
surface and the second surface. Similar embodiments without the hoie 3 may be 
used for other medical applications. 

Fig, 3 shows another embodiment of the invention, wherein the second surface 
20 forms a circular pattern wherein the circles are broken. 

Fig. 4 shows another embodiment of the invention, wherein the first surface 1 and 
the second surface 2 are both topological^ coherent and tangled to form a pat- 
tern in the shape of a spiral. 

25 

The embodiments shown in the figures may e.g. be realised by a heat treatment 
of the SIS-based hydrocofloid-containing adhesive composition described in 
EP1 1 198261 , The heat treatment may be performed using a CO a continuous la- 
ser marking system with an effect of 35 W, the laser being moved relative to the 
30 adhesive surface with a speed of 5500 mm/s. The heat treatment of the second 
zone results in a six-fold increase of the water absorption over the first hour and a 
50% reduction in peel adhesion as compared to the untreated first zone. 
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MATERIALS AND METHODS 

Water absorption measurement 
5 The adhesive was pressed into a plate with a thickness of 1 mm. A sample of 
25x25 mm* was then punched out and adhered on an object glass (slide). The 
object glass with the sample was weighed and placed in a beaker with 0.9 % iso- 
tonic saline at 37°C. After a given time, the object glass with the sample was re- 
moved from the beaker, excess water was shaken off. and the object glass with 
1 0 the sample was weighed again after drying the surface of the object glass not 
covered with adhesive. The increase in weight was recorded as the water ab- 
sorption at the given time. 

Measurement of peel adhesion 

1 5 A sample of 25x1 00 mm 2 was cut from the adhesive and firmly pressed on to a 
thoroughly cleaned steel plate. A 25x300 mm 2 piece of auxiliary tape was then 
placed on the top of the adhesive and the whole sample pressure rolled to assure 
firm adhesion between the tape and the adhesive to be tested. After conditioning 
for 30 minutes at 23±3°C the sample was mounted In a tensile testing machine 

20 and a 90°C peel test was earned out at a speed of 304 mm/min. The results is 
given in N/25 mm. 



Reference example A 

A pressure sensitive adhesive composition was prepared of the type and coated 
25 onto film as disclosed in US4367732 . The exact composition was 23.6 % sty- 
rene-isoprene-styrene block copolymer (Kraton D1 107), 33.9 % iackifier resin 
(Arkon P90), 5.9 % DOAoil, 35.3 % sodium carboxy-methylcellulose (Blanose 
9H4XF), 0.1 % titanium dioxide and 1.2 % antioxidant. 

30 Reference example B 

A pressure sensitive adhesive composition as disclosed in example 2 of WO 
99/11302 was prepared. 
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Reference example C 

A pressure sensitive adhesive composition as disclosed in example 8 of BP 
119&261 was prepared, 

5 

Example 1 

The surface of an adhesive material identical to that of reference example A was 
heat-treated using a conventional continuous CQrteser marking system 
equipped with galvanometric-scanner mirrors. A number of experiments were 
1 0 carried out with an average laser power between 12 and 35 W and a marking 
speed between 2500 and 5500 mm/s. In each case an area of 40x100 mm 2 of 
the surface was treated. The laser spot had a diameter of approximately 200 nm 
and the treatment took less than 10 seconds. 

15 Example 2 

The surface of an adhesive material identical to that of reference example B was 
heat treated as described in example 1 

Example 3 

20 The surface of an adhesive material identical to that of reference example C was 
heat treated as described in example 1. 

Example A 

The surface of an adhesive materia! identical to that of reference example C was 
25 heat-treated using a conventional pulsed C0 2 -laser marking system using a 
18x18 mm 2 metal mask. The repetition rate was 20 Hz and the energy density 
2.9 J/cm 2 . The optics defined an 8x8 mm 2 area on the surface of the adhesive 
which was treated, 

30 Example 5 

An adhesive material identical to that of reference example C was heat-treated 
using a conventional oven for 5-60 minutes at 1 1 0°C or 1 50°C. 
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Example 6 

Measurement of peel adhesion on samples treated with thB continuous laser 
marking system (examples 1-3) 



5 



Material 


Power (W) 


Speed (mntfs) 


Feel adhe3ion 
(N/25 mm) treated 


Peel adhesion 

(N/25 mm) untreated 


A 


24 


4000 


5 


20 


B 


12.5 


2500 


0 


11 


C 


35 


5500 


6 


33 



Measurement of peel adhesion on a sample treated with the poised laser marking 
system (example 4) 



Material 


Repetition rate 
(Hz) 


Energy density 
(J/cm z ) 


Peel adhesion 
(N/25 mm) 
treated 


Peel adhesion 
(N/25 mm) un- 
treated 


C 


20 


2.9 


6 


33 



ft appears that laser heating of the reference adhesives results In a significant 
reduction of the peel adhesion 

Example 7 

1 5 A surface of reference material B was heat treated with a continuous laser sys- 
tem as in example 2 using a power of 12.5 W and a speed of 2500 mm/s. Heat 
treatment was performed in a fine pattern, the heat treated part of the pattern 
covering 50 % of the total surface area. The pee) adhesion is compared to the 
non-treated and fully treated samples in the table. 

20 



Treated area 


0% 


50% 


100% 


Peel adhesion (N/25 mm) 


11 


5 


0 
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The example demonstrates that it is possible to obtain a heat treated pattern 
the surface of an adhesive and that the resulting mean peel adhesion scales 
the ratio of treated to non-treated surface* 



5 Example 8 

Color and appearance berui e and after heat treatment of the materials given in 
reference examples A, B and C. 



Material 


Treatment 


Appearance, 
untreated 


Appearance, 
treated 


A 


Continuous Laser 
(24 W, 4000 mm/s) 


Light yellow 


White or light 
brown 


B 


Continuous Laser 
(12.5 W, 2500 mm/s) 


Light brown 


Brownish 


C 


Continuous Laser 
(35 W, 5500 mm/s) 


Transparent 


Semi transparent, 
brownish took 


C 


Pulsed Laser 
(20 Hz, 2.9 J/cm 2 ) 


Transparent 


Brownish 


C 


Oven 

(30 minutes at 110 fl C) 


Transparent 


Light brownish col- 
oration 



10 This example demonstrates that a color change can be obtained for all 
materials and with different kinds of heat treatment. 



Example 9 

Initial water absorption before treatment of the materials given in reference 
1 5 ampJes A, B and C. 



Material 


10 min 
(g/cm a ) 


1 h 
(g/cm 2 ) 


A 


0.06 


0.07 


B 


0.08 


0.17 


C 


0.01 


0.01 
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(nitial water absorption after heat treatmentof the materials given in reference 
examples A, B and C. 



Material 


Treatment 


10 min 
(g/cm 2 ) 


1 h 
(g/cm 2 ) 


A 


Continuous Laser 
(24 W, 4000 mm/s) 


0.07 


0.15 


B 


Continuous Laser 
(12.5 W. 2500 mm/s) 


0.07 


0.17 


C 


Continuous Laser 
(35 W, 5500 mm7s) 


0.02 


0.06 


C 


Pulsed Laser 
(20 Hz, 2.9 J/cm 2 ) 


0.07 


0.04 


C 


Oven 

(30 minutes at 11 0°C) 


0.06 


0.04 



5 It is observed that a heat treatment of a SIS-based hydrocolloid- containing pres- 
sure sensitive adhesive such as reference material A or C leads to an increase in 
the initial water absorption compared to that obtained with the untreated material. 
The apparent decrease in weight from 10 minutes to 1 hour observed for pulsed 
laser and oven treatments of materia) C is caused by disintegration and loss of 

1 0 adhesive into the saline solution. For a PIB-eontaining adhesive such as material 
B the initial water absorption is largely independent of the heat treatments used 
here. 

Example 10 

15 A piece of reference material C was covered by a 11 0 micron thick blown PP/PE 
Co-polymer siliconized (1803/1850) liner from Huhtamaki. This liner is semi- 
transparent to laser light at the wavelength of a CCVIaser (10.6 microns). The 
covered adhesive was heat treated through the liner but otherwise as described 
in example 3. After treatment the liner could easily be removed, the treated areas 

20 on the surface of the adhesive had a brownish appearance and a distinct reduc- 
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Hon in peel adhesion. This example shows that heat treatment of an adhesive 
covered by a liner is possible through the liner if this is semi-transparent to the 
faser light 



5 



27/01 2004 21:44 FAX +45 4911 1849 



Coloplast Patents 



PVS 



©024 Q/ D 



22 



Claims 

1. An adhesive element comprising an adhesive layer, the adhesive layer com- 
prising at least: 

5 • a first zone comprising a first surface associated with a first set of surface 
properties and 

• at least one second zone comprising a second surface constituting at least 
a part of the surface of the adhesive element, the second surface being 
associated with a second set of surface properties, the second set of sur- 
1 0 face properties differing from tine first set of surface properties, 

wherein material as present in the second surface Is obtainable by a heat treat- 
ment of material in the first surface, said material comprising a pressure sensitive 
adhesive composition. 

15 2. An adhesive element as claimed in claim 1 , wherein the first surface consti- 
tutes a part of the adhesive surface of the adhesive element 

3. An adhesive element as claimed in claim 2. wherein the first surface and the 
second surface form a pattern on the adhesive surface. 

20 

4. An adhesive element as claimed in any of the preceding claims, wherein the 
set of surface properties comprises the temporal profile of water absorption into 
the adhesive layer. 

25 5. An adhesive element as claimed in any of the preceding claims, wherein the 
set of surface properties comprises an adhesive surface property of the adhesive 
layer. 

6. An adhesive element as claimed in any of the preceding claims, wherein the 
30 set of surface properties comprises a property affecting the visual appearance of 
the adhesive layer. 
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7. An adhesive element as claimed in any of the preceding claims, wherein the 
set of surface properties comprises at least two surface properties. 

5 

B. An adhesive element as claimed in any of the preceding claims, wherein the 
adhesive layer is adapted for releasable adhesion to skin, 

9, An adhesive element as claimed in any of the preceding claims, wherein the 
1 0 pressure sensitive adhesive composition comprises hydrocollold particles. 

10- An adhesive element as claimed in any of the preceding claims, said adhe- 
sive element being adapted to form part of a medical device, such as an ostomy 
body side member or a wound care dressing. 

15 

1 1 . An adhesive element as claimed in any of the preceding claims, wherein the 
heat treatment comprises irradiation of the surface of the adhesive layer with an 
Infrared laser. 

20 12. A method of producing an adhesive element comprising an adhesive layer, 
the adhesive layer comprising at least a first zone having a first surface associ- 
ated with a first set of surface properties and at least one second zone having a 
second surface constituting at least a part of the adhesive surface of the adhe- 
sive element, the second surface being associated with a second set of surface 

25 properties differing from the first set of surface properties, wherein material as 
present in the second surface is obtainable by a heat treatment of material in the 
first surface, said material comprising a pressure sensitive adhesive composition, 
said method comprising the steps of; 

• providing an adhesive element comprising an adhesive layer, 
30 • selecting a heat source, 

• locating the adhesive layer and the heat source in a relationship enabling 
a heat treatment of the second surface of the adhesive layer, and 
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* heat treating the second surface with the selected heat source for a suffi- 
cient time for obtaining the second set of properties. 

13. A method as claimed in claim 12, wherein the heat treatment comprises con- 
5 tact heating or convection heating. 

14. A method as claimed in any of claims 12-13, wherein the heat treatment com- 
prises irradiation of the second surface with electromagnetic radiation with a 
wavelength above 4O0nm. 

10 

15. A method as claimed in claim 14, wherein the irradiation comprises irradiation 
with a laser or a polychromatic lamp. 

16. A method as claimed in any of claims 1 2-1 5. wherein the heat treatment is 

1 5 performed using a mask for protecting parts of the surface to be less treated, said 
mask covering a part of the surface layer. 

17. A method as claimed in any of claims 12-16, wherein the heat treatment is 
performed progressively such that the heat treatment of a first portion of the sec- 

20 ond zone of the adhesive layer is delayed compared to the heat treatment of 
second portion of the second zone of the adhesive layer. 

16. A method as claimed in any of claims 12-17, wherein the heat treatment com- 
prises writing a pattern on the surface of the adhesive layer with an infrared laser. 

25 

19. A method as claimed in any of claims 12-18, wherein the heat treatment is 
performed through a liner in contact with the adhesive layer. 

20. An adhesive element obtainable by a method as claimed in any of claims 12- 
30 19 and having any of the properties claimed in claims 1-11. 
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Abstract 

It is an object of the invention to provide an adhesive element having an adhesive 
surface showing adhesive properties for adhering to a substrate wherein at least 
5 a part of the surface has been treated, resulting in alteration of the surface prop- 
erties of the heat treated part of the surface. By heat treatment it is possible to 
provide an adhesive surface having parts showing different colour, water absorp- 
tion properties, and/or adhesive properties. 



10 
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